Dental therapists in general dental practice. A literature review and case-study analysis to determine what works, why, how and in what circumstances by Barnes, Emma et al.
This is an Open Access document downloaded from ORCA, Cardiff University's institutional
repository: http://orca.cf.ac.uk/132385/
This is the author’s version of a work that was submitted to / accepted for publication.
Citation for final published version:
Barnes, Emma, Bullock, Alison, Chestnutt, Ivor G., Cowpe, Jonathan, Moons, Kirstie and Warren,
Wendy 2020. Dental therapists in general dental practice. A literature review and case-study
analysis to determine what works, why, how and in what circumstances. European Journal of
Dental Education 24 (1) , pp. 109-120. 10.1111/eje.12474 file 
Publishers page: https://doi.org/10.1111/eje.12474 <https://doi.org/10.1111/eje.12474>
Please note: 
Changes made as a result of publishing processes such as copy-editing, formatting and page
numbers may not be reflected in this version. For the definitive version of this publication, please
refer to the published source. You are advised to consult the publisher’s version if you wish to cite
this paper.
This version is being made available in accordance with publisher policies. See 
http://orca.cf.ac.uk/policies.html for usage policies. Copyright and moral rights for publications
made available in ORCA are retained by the copyright holders.
1 
 
Abstract 
Introduction 
In the United Kingdom, policy and guidance changes regarding the role of Dental Therapists (DTs) 
were implemented in recent years with a view to changing dental care to a more preventive-
focussed, teamwork approach. However, success in the adoption of this model of working has been 
varied. 
Aims  
Adopting a realist approach, our aim was, to examine the use of DTs in general dental practices in 
Wales, exploring what works, why, how and in what circumstances.  
Materials and Methods 
The research comprised two stages. (i) A structured literature search, dual-coding papers for high-
level factors describing the conditions or context(s) under which the mechanisms operated to 
produce outcomes. From this, we derived theories about how skill-mix operates in the general 
dental service. (ii) Six case studies of general dental practices (three with a Dental Therapist/three 
without a Dental Therapist) employing a range of skill-mix models incorporating semi-structured 
interviews with all team members. We used the case studies/interviews to explore and refine the 
theories derived from the literature.  
Results 
Eighty-four papers were coded. From this coding, we identified seven theories which reflected 
factors influencing general dental practices within three broad contexts: the dental practice as a 
business, as a healthcare provider, and as a workplace. We tested these theories in interviews with 
38 dental team members across the six care studies. As a result, we amended five of the theories. 
Conclusion 
Our analysis provides theory about outcomes that DTs may facilitate and the mechanisms that may 
assist the work of DTs within different contexts of general dental practice.  
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Introduction 
The mix of skills in the dental workforce has been much debated.(1) In developed countries, the 
majority of dentistry practiced is not complex; much of the work of general dental practitioners 
(GDPs) relates to routine examinations(2) and simple maintenance.(3, 4) Improving population 
health suggests that dental examinations with little or no further treatment need will increase with 
time.(5) Improvements in oral health and reductions in the prevalence of dental caries and 
periodontal disease(3) mean that while children and adults may require minimal intervention.  
However, an increasing population of older patients will retain their dentition for longer(6) and for a 
number of decades to come, will present with complex treatment needs.(4) Workforce planning 
needs to meet these changing patient demographics and the future need for care.(3, 7, 8)  
Recent years show dental workforce supply in England is insufficient to meet patient demand(6) and  
many dentists feeling overworked.(9) One approach to managing this shortfall is to adopt a team 
approach to patient care.  As only a small portion of dental treatment is complex, the 1993 Nuffield 
Report recommended that dental practices could be staffed with more auxiliaries/dental care 
practitioners (DCPs).(10) DCPs  scope of practice was extended in 2013 in the UK,(11) and up to 75% 
of clinical time is estimated to be spent on work that could be completed by a DCP.(12) Dental 
Therapists and dual-qualified Dental Hygienists-Therapists (DTs) are mid-level DCPs in the UK with a 
wide scope of practice. Educated to either diploma or degree-level, these GDC-registered 
professionals are trained to carry out a range of activities that fall short of the more complex work 
ithi  the de tist s s ope of p a ti e. Thei  e it is similar to Dental Hygienists in that it includes 
many aspects of preventive oral health care and periodontal treatments. However, unlike dental 
hygienists, DTs in the UK are also able to carry out simple restorations in both primary and 
secondary teeth, and carry out pulpotomies or extractions on primary teeth.(11) The introduction of 
Direct Access(13) legislation in the UK was intended to facilitate access of patients by allowing 
trained and competent dental hygienists and DTs to diagnose, treatment plan, and carry out 
treatments within their scope of practice(11) without a de tist s p es iptio . In Wales, Welsh 
Go e e t s P ude t Health a e (14, 15) approach also emphasises the adoption of teamwork and 
encouraging dental teamwork remains on their agenda.(16) 
There is considerable scope to delegate routine examinations and restorations to DTs.(17, 18) 
Research found that 35% of restorative interventions were duties that could be provided DTs, 
accounting for 43% of clinical time, while delegation of diagnostic and treatment planning work 
would account for 70% of patient visits and 58% of clinical time.(17) When staff o l  do hat o l  
the  a  do , the skill-mix of that team is said to be optimised.(15)  Workforce modelling in the UK 
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suggests that i  a a i u  skill- i  odel , if all li i al tasks ithi  DTs s ope of p a ti e a d half 
of restorations and radiographs were delegated, the service would require 30% fewer dentists but 
10 times more DTs than are currently registered.(12)   
As ell as lesse i g de a d o  de tists  li i al ti e, reviews in the UK and the USA conclude that 
DTs in the dental team improve patient access.(19, 20) However, in Wales and the rest of the UK, 
current National Health Service (NHS) regulations linking funding to a dentist with a performer 
number mean that only those seeing patients privately or working in the community dental service 
are able to benefit from Direct Access arrangements. Thus DTs completing private appointments are 
more readily able to work to their full scope of practice.(21) In addition, DTs are reported to be 
underemployed,(22) with a high rate of part-time working. 
Although drivers have promoted acceptance of greater use of DTs in oral healthcare, skill-mix 
developments in dentistry have been slow to progress.(23, 24) Drawing upon a realist approach,(25) 
our aim was to examine the use of DTs in general dental practices, exploring what works, why, how 
and in what circumstances.  We explore contextual factors within which skill-mix occurs in the 
general dental practice in the UK, how teamwork is implemented and the outcomes of teamwork.   
Materials and methods 
We adopted a realist approach in our evaluation.(25) The theories were derived from a realist 
review of the literature and refined based on qualitative data gathered from case studies of general 
dental practices and semi-structured interviews with dental team members. Realist evaluation is an 
established method in healthcare practice research, particularly for investigating the real-life 
implementation of interventions, guidelines, or protocols.(26-30) The purpose of realist evaluation is 
to find out why interventions work differently across different contexts,(31, 32) moving beyond a 
descriptive account to uncover deeper causal factors.(33) The aim of this evaluation was to explore: 
does it o k, fo  ho , he  a d h ?  he e it  efe s to the implementation of a teamwork 
app oa h to patie t o al health a e that uses tea  e e s  full s ope of p a ti e. 
 
Initial coding and theory development 
We undertook a structured review of the literature published post the 1993 Nuffield report.(10) 
Databases were searched using key words (see Figure 1).  
We coded papers for high-level factors describing the conditions or context (C) under which the 
mechanisms (M) operate to produce desired outcomes (O) (i.e. teamwork).(25) Context refers to 
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so ial a d ultu al o ditio s (25) where interaction takes place(34) and which may, or may not, 
influence mechanisms. In this initial coding, we coded wider external context factors (eC) (pre-
existing factors outside the de tist s o t ol  and internal context factors (iC) (factors within the 
dental practice). Rather than simply an intervention or activity, mechanisms  are intended to 
generate change,(35) and can cause an intervention or activity to work, or not.(34) In our study, the 
mechanisms of interest related to factors around teamwork and delegation of treatment to dental 
therapists (DTs), as part of patient oral care. The acronym CMO (context-mechanism-outcome) is 
used to describe these features, where C refers both to eC and iC.(25) 
Papers were distributed to three members of the research team for coding. Each paper was coded 
by at least two team members and all final coding decisions discussed and agreed. A preliminary list 
of codes and an analysis framework was developed by the research team and refined following 
discussion of subsequent coding. UK-based research papers were coded first to provide a grounding 
in the British context factors, followed by research papers from the rest of the world. The 
conclusions of UK-based and worldwide systematic reviews and discussion papers (post-2005 NHS 
contract change(36)) were coded using the same procedure and recorded on a separate grid. This 
coding was cross-compared and verified with the coding of the research papers. The results of the 
coding were summarised in narrative form. These narratives provide a summary of the mechanisms 
of skill-mix implementation and the resulting outcomes derived from our analysis of the literature. 
These narratives were further distilled via research team discussion to create a statement or theory 
of what facilitates or hinders how skill-mix operates and its outcomes.  
 
Case studies and theory refinement 
To test  the theories in a contemporary context, we undertook six case studies. We selected 
general dental practices in South Wales, purposively sampled, informed by the research team and 
Ad iso  G oup s k o ledge of p a ti es suita le fo  i estigatio . The practices were chosen 
because they were well-established and provided a significant proportion of treatments under the 
NHS. Together they operated different models of skill-mix; three employed a DT (with-DT), three did 
not (non-DT). At each site we conducted semi-structured interviews(37) with members of the dental 
teams, either individually or in small groups (n=38). The interview schedule drew on the outcomes of 
our analysis of the lite atu e to test out  i itial theo ies a out CMO elatio ships i  a eal life  
setting and provided new insights.(37) Open questions also allowed participants to describe 
unanticipated influences or factors. All interviews were transcribed and coded using the CMO 
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analytic framework. We then reviewed and amended our summary theories (of what works, how, 
and its outcomes) from the literature analysis in light of the case study interviews.  
Results 
Initial coding and theory development 
Eighty-four papers were coded in total. Of these, there were 34 UK-based research papers, 25 
research papers from elsewhere, 12 UK-based systematic reviews (n=3) or discussion papers (n=9) 
and 13 (post-2005) worldwide systematic reviews (n=4) or discussion papers (n=9).  
Influencing/CMO Factors identified 
In brief, factors identified in the literature in the wider external context (C) included: treatment need 
(an ageing dentate population with complex needs and a parallel younger population with improving 
oral health requiring less complex care),(3, 4, 6, 12) workforce supply and a demand for dental 
treatment that exceeds capacity,(6, 9, 12, 38) DTs scope of practice and regulation(2, 39-44) and 
funding systems.(1, 23, 40, 45, 46) Context facto s i te al to the p a ti e C  i luded: de tists  
u de sta di g of DTs  ole a d s ope of p a ti e(9, 47-49), o fide e i  DTs  o k,(43, 48, 50)  
de tists  attitude to delegatio (9, 44, 45, 48, 49, 51), surgery space(4, 49, 50, 52, 53) and availability 
of suitable varied cases for DTs within the practice patient demographics.  
Mechanisms (M) included: an established referral system,(24, 38, 44) team training(2, 4), a payment 
s ste  that suppo ts DTs  e plo e t,(1, 3, 23, 45, 46, 49, 50, 54) good team communication and a 
workplace culture that values teamwork.(38, 44) We coded outcomes at the practice level (O) which 
included: DTs undertaking diverse work and freeing the dentist to complete more complex cases,(44, 
55) enhanced job satisfaction,(20, 22, 44, 56) patient satisfaction with their care(2, 19, 20, 57, 58) 
and increased practice productivity(12, 17). Wider system outcomes included: evidence of patients 
having improved dental access,(19, 20, 59-61) patients having their oral health needs met, 
population oral health improvements, (61, 62)  a system that puts greater emphasis on prevention 
and system efficiency savings(20, 63, 64) (summarised in table 1). 
Based on a full narrative summary of these factors we posited seven theories on how the 
interactions between the contexts and mechanisms identified may be influencing skill-mix in general 
dental practices in the UK, and some of the outcomes that may arise for the practice and the 
patients (Column1, Table 2).   The theories are situated within the three wider contexts that 
emerged from the summaries as reflecting and influencing different aspects of activity within 
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general dental practices. These were the dental practice as a business, the dental practice as a 
healthcare provider, and the dental practice as a workplace  
 
Case studies and theory refinement 
Thirty-eight dental team members were interviewed across the six sites (7 principal dentists, 5 
associates, 1 trainee, 4 dental therapists (DTs), 13 dental nurses, 5 practice managers, 1 dental 
hygienist and 2 receptionists. A profile of the total staffing in each site is given in Table 3. All 
practices reported treating a variety of patients. All practices saw a range of ages and a variety of 
socio-economic groups with high treatment demand. One practice was in a semi-rural location (non-
DT), all others were based in small towns; another practice (non-DT), was part of a corporate chain 
while others were independent practices. Within the UK, general dental practices typically offer a 
blend of NHS and private work; across the case study sites, the proportion of NHS treatment ranged 
from 46-100%  According to a record of appointments completed during the data collection period, 
overall, 83% were for NHS patients (21).  
The theories were refined in light of the case study data (Column 2, Table 2). We provide a summary 
of each theory. All literature cited is UK-based, unless noted as otherwise. 
The Dental Practice as a business 
General dental practices in the UK operate as businesses and dissonance between dentistry as a 
business and as a healthcare profession has been noted.(40) The business case is shaped by the 
commissioning framework and local context of each dental practice.(4) One conclusion from the 
literature was that insufficient attention had been given to devising a funding mechanism to support 
and encourage team-working.(1) From our literature analysis, we posited the theory A payment 
system focused on prevention (eC) supports employment of DTs (O) by facilitating the business case 
M .  
The financial implications of employing a DT within their team was an important factor for dentists 
in the case studies. The Welsh NHS funding system was widely reported as a barrier to employing a 
DT as they cannot directly contribute to units of dental activity (UDAs) (how payment for treatment 
is calculated in Wales and England, differing systems operate in Scotland and Northern Ireland) and 
UDAs do not appropriately remunerate prevention work. One non-DT practice had previously 
employed a DT when Welsh NHS was piloting a different funding model from that which relates to 
the majority of dental practices.  Despite favourable experiences, they discontinued employment 
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when the pilot contract ended If the o tra t as goi g to go do  the route of the pilot, % 
e er  pra ti e ould e efit fro  ha i g a therapist.  Practice manager1). In this practice, dentists 
that delegated to the DT contributed to their pay according to how much they used them. However, 
this arrangement was off-putting for an associate The pri ipal de tist used the  a lot.  Whereas I 
would have had to pay for them so I did t. Because of the payments it worked out easier for me to 
do e er thi g self.  Associate 1). This dental practice enhanced their skill-mix by employing 
dental nurses with extended duties. In with-DT practices, all spoke of the different ways they 
co e ed the DT s salary. Most were paid hourly, and they acknowledged that they provided care at a 
lower cost than a dentist ( You re paid hourl  at a heaper rate [tha  a de tist] as ell. “o ou re still 
carrying out the work that needs to be done, but … at a heaper ost.  DT3). In all case studies, NHS 
contract requirements and remuneration models were quoted as a barrier to using a DT ( Dentists 
say 'we can't make money from having a therapist'  DT1). To make it work, practices needed to be 
creative and sometimes relied on DTs providing a mix of NHS and private work. Only having a DT in 
the practice part-time was a barrier to optimised teamwork "I ll take the ti e to e plai  to the 
patie ts h  the re goi g to [DT] a d the  I fi d the re ooked a k i  ith e, just e ause I e 
got a space earlier." Associate 2).  
Based on the case studies, we posited an amendment to the original theory: In practices with a 
sufficient number of suitable, varied cases for DTs (iC), establishing a practice-appropriate, innovative 
payment system (M) supports full-time employment of DTs (O).   
The Dental Practice as a healthcare provider 
Trust and confidence 
While the business case of a practice is key to including a DT on the team, the provision of oral 
healthcare is its primary function. De tists  la k of o fide e i  DTs  training and the quality and 
safety of their work has been reported.(43) In the literature, it is acknowledged that education 
providers need to adapt in line with the evolving skill-mix requirements of the workforce.(1) Issues 
a ou d de tists  o fide e i  the ualit  a d safet  of DTs  o k led to the theo : E suri g 
therapists are appropriately trained M  e ha es trust, o fide e a d patie t safet  O .   
The interviews suggested DT personality and motivation were factors i flue i g othe s  o fide e 
in their work but that the experience of actually working with a DT was key to developing trust and 
confidence. Team training and induction was discussed as a way of ensuring safe practice. Therefore, 
we proposed an amendment to this theory: Whole tea  training (M) enhances trust, confidence 
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and patient safety (O) . Additio all , e suggested: Experience of working with DTs (M) enhances 
de tists  trust a d o fide e i  their ork O .  
Valuing teamwork  
Under-delegatio  of o k ithi  the DTs  full s ope of practice has been reported,(47) which can 
lead to concerns about de-skilling.(65) As identified in the previous section, lack of knowledge about 
DTs contribution to practice (9, 47) or expectations that they would spend most of their time 
completing hygiene work(49) have been noted. Here, lack of knowledge may influence how DTs are 
utilised and valued within the team.  Our analysis of the literature led us to propose: A workplace 
culture that understands and values teamwork (M) improves commitment to teamwork in providing 
oral health care O  
The practices with no-DT reported high levels of cooperation. Dental nurses rotated tasks and 
changed which dentist they worked with at regular intervals. They reported that this kept the role 
interesting and ensured they could carry out a range of duties as needed. Regular practice meetings 
and a workplace culture open to suggestions were reported. They highlighted the importance of 
good communication, particularly with part-time staff. The non-DT practices supplemented their 
salaried associate dentists with new graduates (grant-funded dental foundation trainees). Some 
practices with-DTs rotated their de tal u ses  roles; others operated a model which assigned Dental 
nurses to specific dentists/DTs, matching ways of working and personalities to avoid conflict. 
Disruption from unexpected staff changes and the difficulties of working part-time in a large practice 
were noted as barriers teamwork.  
The two non-DT practices who had not worked with a DT previously, while acknowledging the 
potential value of a DT, confessed to not knowing how their role would work and expressed concern 
over initial disruption in routine ( It s just ou te d to get stu k i  our a s. ….  It s the orr  that if 
we did ha e a therapist ho  ould it fit i ?  Ho  ould it ork?  Principal dentist 1). In practices 
with-DTs, some DTs felt that their roles were not widely understood ("I would say probably educate 
them [dentists] - what the therapists are able to do, because I think they would be quite shocked. A 
lot of de tists thi k that therapists [o l ] see hildre  a d that s ot the ase." DT2). 
The with-DT practices operated different models of teamwork. In one, the DT worked half the week 
alongside several ADs and completed less complex work to ease the de tist aseload We tend to 
favour sending the chronic perio treatment to them which will help ease up our appointment books." 
Associate 2). In another, with two DTs working part-time alongside the dentist and one part-time 
associate, DTs were considered the first-line of patient-care with the aim of freeing the dentist to 
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complete the more complex work only s/he could perform The re professional people in their own 
right. I e allo ed the  to do as u h as the  a  ithi  their s ope.  Principal dentist 2). In the 
third practice, the DT worked part-time alongside several dentists. In this practice, certain tasks were 
automatically referred to the DT (e.g.  restorati e ork goes to the therapist  PD3). In the latter 
two practices, having an embedded system of referral within the practice countered de tist s 
preferences, ensured DTs received a range of cases and provided a predictable routine of care for 
patients All the re it that DTs are allo ed to do the  do i  this pra ti e, a d that lea es e the  to 
do some of the more advanced stuff in the practice, and the patients understand that .  Principal 
dentist 2).  
Embedding referral to DTs within a practice and fostering trust between staff members also means 
that the practice develops a shared culture of teamwork. The theory A workplace culture that 
understands and values teamwork (M) improves commitment to teamwork in providing oral health 
are O  i itiall  efe ed to DTs  o t i utio  ut the ase studies ith o-DT also typified 
workplaces with a strong shared team approach. The with-DT practices provided a teamwork 
approach to patient care through multi-professional skill-mix however one of the non-DT practices 
used a DN with extended duties, and all used role rotation or an informal system of helping each 
other to complete tasks. Therefore, the original theory was supported in the case studies but was 
too general for our programme theory; while workplace culture underpins successful teamwork, 
other factors influence the successful inclusion of DTs in a dental team. We amended the theory to: 
Esta lishi g a regulator -appropriate referral system (M) within a workplace culture that 
understands and values teamwork (M) improves commitment to teamwork in providing oral health 
care O .     
Direct Access and regulatory factors 
A workplace culture that values teamwork and the DT role was also said to be particularly important 
for DTs providing Direct Access.(44) The standards and guidance on Direct Access were introduced to 
provide greater access to dental hygienists and DTs and when used there is some evidence of 
improved patient access and patient satisfaction.(42) However, while DTs report more positive 
views(44) of Direct Access, de tists  opinion has been mixed.(43) NHS contract restrictions currently 
restricts optimum Direct Access use; other noted barriers to wider use include Scope of Practice 
restrictions, patient safety concerns, logistics and teamwork.(43, 44) We posited the theory The 
regulatory context (C) aligned with guidance and policy drivers (M) enables enhanced skill-mix in the 
general dental service O  
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Non-DT practices were unsure how Direct Access would benefit practice. Attention was drawn to 
limitations of DTs  scope of practice (e.g. diagnosis and reporting x-rays) and concern was expressed 
that DTs might miss some treatment needs. Another highlighted the perception that Direct Access 
could be a foreign concept for patients, who would not fully understand the role of DTs and would 
seek out dentists rather than DTs if they had a treatment need.  
Professionals in with-DT practices also showed some uncertainty about Direct Access. Again, some 
were unable to see the benefit to patient care and felt that seeing a dentist first was the best 
approach. However, experienced DTs were seen as capable of making clinical decisions and while 
some individuals did not support Direct Access, they agreed that restrictions on changing treatment 
plans should be removed. In this practice, the DT also p efe ed o ki g to a de tist s t eat e t 
plan, knowing what to expect in the appointment and how they can help the patient If so eo e 
has been seen at check-up, ou look at our otes. You a  read so ethi g that s alread  ee  
worded well. You know what ou re seei g. “o ou k o  hat to e pe t.  DT3).  In one practice, staff 
were more supportive of Direct Access and DTs providing first-line care. One practice had previously 
used DTs for first-line screening of new patients. However, the practice had now reverted to a more 
traditional referred model which the dentist felt happier about. A dentist in one practice felt that a 
true Direct Access system in a practice of one dentist and three DTs would be the best way to 
manage periodontal care.   
They commented on how wider NHS contract requirements and other regulations (e.g. prescription 
only medications/radiographs) impeded Direct Access and generally restricted DTs  use of full scope 
of practice ( Pres riptio s for thi gs like toothpaste a d outh ashes, e a t sig  the . “o e e 
got to ait for the de tist to sig  the . We a t diag ose aries o  our o , ut e a  take a drill 
a d drill it out. It s a solutel  ridi ulous.  DT1). This was seen as creating unnecessary work for the 
dentist e e got to have check-up o  ith the s ale a d polish … It s dou led the de tist s 
orkload  DT2). All DTs carried out a selection of Direct Access work privately, mostly hygiene tasks.  
The case study results illustrate that opinion, from both dentists and DTs, and the regulatory and 
remuneration framework influence implementation of Direct Access guidance within NHS practices. 
Considering the case study findings, we suggest amending the theory to A regulatory context (C) 
aligned with guidance and policy drivers (M) and a whole team that values Direct Access enables 
enhanced access to DTs in the general dental service O  
Teamwork benefits for patients 
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Access to services is an important factor in health inequality.(3) Reviews from the UK and USA 
concluded that inclusion of DTs in the dental team improved patient access, (19, 20, 59) particularly 
to underserved populations (e.g. younger and older patients)(3, 55) and helped reduce health 
inequalities in India and USA.(60, 61) Concerns were reported that patients may view delegation as a 
cost-cutting move, challenging trust.(58) However, negative patient opinion was not borne out in the 
literature. Conversely, the evidence indicated that patients seeing DTs reported higher satisfaction 
with their care.(2, 19, 20, 57) Reviews from the UK a d U“A o luded that DTs  o t i utio  to 
dental teams helped improve dental health.(61, 62) Another international review highlighted the 
difficulty in separating the care provided by DTs from social factors such as the influence of self-care 
behaviours, water fluoridation and socio-economic status.(41) From this we distilled the following 
theories: I pro i g patient access and patient care (M) improves patient satisfaction with their 
care (O)  and I pro i g patie t a ess a d patie t are M  i pro es patie t oral health I   
Improved patient access to care  
Non-DT practices expected that changing their skill-mix would reduce workload pressure and free up 
de tists  ti e fo  o e o ple  o k o  e e ge  a e; this as pa tl  o fi ed  the p a ti e 
which had participated in a contract-reform pilot although some team members reported that it had 
made little difference to workload. Responses from those working in with-DT practices also varied. 
Some stated that a DT did release dentists to do other, more complex work and the additional 
patients helped meet UDA targets. Others commented that in practice NHS contractual issues 
limited DTs use and created extra workload from unnecessary examinations. 
Patient experiences 
Patient opinion of DTs was a concern for some of those working in the non-DT practices. They 
suggested that patients would be reluctant to see a DT as they like to see their regular dentist. This 
was thought to be particularly true for older patients although newer patients or those seeking 
emergency treatment were expected to be more flexible. Some also expressed concern that patients 
may view DTs as less competent. A non-DT practice with previous experience of working with a DT 
told us that patients could be initially reluctant to see a DT but were usually happy if informed by the 
dentist first. Problems with higher cancellations and viewing the DT as less important in the practice 
hierarchy were also suggested.  
With-DT practices reported poor understanding of DTs  e it a o gst patie ts, with dental 
hygienists being better understood and accepted initially. Again, information and establishing a good 
relationship with the DT, improved patient acceptance. Interviewees cited incidents of patients 
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being cautious of being treated by DTs, but that they came to accept and value their contribution. 
Some team members explained that patient acceptance was aided by the efe i g de tist s 
explanation of the DT as a colleague rather than a subordinate and emphasising their expertise in 
certain clinical tasks. Appointment management could also enhance acceptance of care by a DT.  
Patients could be confused if they had an examination with a dentist then saw the DT for treatment. 
Ensuring that both appointments were on the same day were thought to ease this. DTs reported 
that they felt patients valued getting good dental care from the whole dental team. Some reported 
that patie ts, pa ti ula l  p i ate patie ts, p efe ed to see thei  usual  de tist, ie i g seei g 
other professionals, even another dentist, as an i o siste  i  thei  a e. 
Oral health improvement 
While we cannot directly determine any improvements in patient-centred oral health from our case 
studies, interviewees reported how the extra oral health education and time spent with patients led 
to noticeable oral health improvements, which was satisfying for both patients and the dental team.  
Data from these case studies appear to support the two theories. 
The Dental Practice as a workplace 
The impact of changing teamwork and skill-mix on dental professionals is an issue that needs to be 
addressed. As manager of a multi-disciplinary team the dentist requires a significantly different set 
of leadership skills. Team-working and shifts in the division of labour has led to concern about what 
this ea s fo  the de tists  ole.(4) Such change may bring both benefits and challenges. As we have 
reported, by providing routine care to patients, DTs can release the dentist for more complex 
cases.(44, 55) An additional benefit of delegation is time savings which enable dentists to practice at 
a higher level of expertise.(44) For DTs, performance of a wide variety of activities has been shown 
to be a predictor of job satisfaction.(20, 56) Drawing upon the literature, we proposed the theories: 
Dentists adopting a leadership role (M) and ensuring DTs carrying out a varied workload, working to 
their full s ope of pra ti e M  i pro es jo  satisfa tio  O .   
Non-DT practice staff expected professional boundary issues for dentists where the work of others 
could be seen as steppi g o  thei  toes . Pote tial loss of o k fo  ADs and the financial 
implications were raised ( I do t k o  ho  the  [associates] would feel about it. I know if I was in 
that positio  I d e… ell that s my jo .  Principal dentist 2).  
With-DT practices also reported that ADs or newly qualified dentists were sometimes less willing to 
delegate tasks Reasons included financial or regulatory concerns or new patients ( I do feel like 
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the re  patie ts, that I have to take responsibility for the work.  Associate 2). One DT noted, you 
need to be quite a confident person to work alongside the therapist  (DT2). Dentists were said to be 
generally willing to delegate tasks, particularly if they are busy, I thi k e re so us  that the re 
glad to [delegate], to be honest with you" Practice manager 2) or knew that it would contribute to 
patient care That s the ai  thi g - what we are doing for the patient, rather than who does it." 
Associate 3). 
Most practitioners interviewed reported that a varied workload, at a complexity appropriate to their 
level of training, improved their job satisfaction. Variety was valued in both with-DT and non-DT 
practices and across professional roles as a way of keeping the work interesting. DTs explained how 
they valued contributing to a team approach to patient care, either by helping the dentist to 
complete a scheme of work ( You feel as if ou e helped [de tist], rather tha  just seei g to our 
own patients.  DT1) or by working with a DN, something they may not do as a dental hygienist ( I 
have worked in one practice without a nurse and it is miserable, but that was the conveyor belt of 
twenty- i ute appoi t e ts that I as reall  kee  to o e out of.  DT3).  
Considering these results, we changed the theory to Tea  e ers arr i g out a aried orkload, 
appropriate to their level of training (M) improves job satisfaction (O). 
Discussion 
Workforce planning needs to meet changing patient demographics and future care needs.(7, 8) Our 
study provides information on factors influencing the use of teamwork to deliver patient oral care, 
and the consequential outcomes. Factors in the wider external context include patie ts  t eatment 
need, workforce and demand, and funding systems. Mechanisms influencing the uptake and 
i ple e tatio  of a tea o k app oa h i lude de tists  k o ledge of DTs  Scope of Practice, their 
opinion on delegation a d o fide e i  DTs  o k, app op iate team training/experience, 
embedded referral systems and development of a workable business case to sustain employment of 
DTs. Outcomes of optimised skill-mix included the need for professional identity renegotiation, 
improved job satisfaction, improved patient access and patient care.  
We adopted a realist approach(25), uncovering factors influencing how teamwork currently works  
according to the literature and using our case studies to reveal something about how it works in 
practice.(66) We the  used these fi di gs to p opose theo ies a out ho  it should  o k to 
optimise skill-mix. As Astbury(67) notes, we should not imply that the identified CMO relationships 
(our theories) are linear; complexity and multi-mechanism interactions should be recognised. Many 
of the empirical papers were self-report questionnaires, based on small samples. While each source 
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should be approached critically, as a body of literature the overall conclusions can inform 
understanding. Our review focussed on the contribution of DTs to a teamwork approach to patient 
care. Their wider range of extended duties could, in theory, provide the broadest professional 
contribution to patient care. We acknowledge that in practice many DTs work in dual 
therapy/hygiene roles and therefore their work in practice may not be as clearly delineated. We also 
acknowledge that other DCPs make a great contribution to teamwork in general dental practice, and 
their roles may also be similarly under-utilised and therefore worthy of attention in future studies. 
Our reliance on interview data in this study limits our ability to comment on the potential outputs 
for patients.  
Our study shows that different drivers for teamwork operate. The literature, case studies and 
resultant theories highlight contractual and regulatory issues which hinder skill-mix in general dental 
practice in Wales. Brocklehurst et al(3) highlighted the need to align the remuneration system to 
dental workforce practice. Currently our case studies showed diverse payment systems and working 
practices for DTs which may have implications for recruitment and retention.(54) Educational 
support to assist practices develop payment and working practices that would be acceptable to the 
whole team may help with this issue. Funding issues were a deterrent for one non-DT practice and 
were an ongoing concern for the with-DT practices who could only employ DTs on a part-time basis. 
Developing a mix of NHS and private work is one way of establishing a workable business case. 
However, increasing preventive care on a largely private basis may not allow access to those unable 
to pay, i.e. those who may benefit most from it.  
However, increasing private appointments may increase opportunities for direct access and allow 
DTs to work to their full scope of practice. Direct Access guidelines, in Wales and the rest of the UK, 
were intended to ease access to, and streamline treatment by DTs. Similar policy exists in New 
Zealand(53) and in some states in Canada.(8) Direct Access allows DTs to work independently, and 
while this has been possible in Community Dental Services, the NHS contract still requires dentists to 
open and close all courses of treatment. This has stunted implementation in NHS-funded general 
dental practice. While some practices have been able to put Direct Access into practice, it requires a 
creative approach to working. Direct Access was partly carried out on a private basis by the DTs in 
our case studies. Questions have also been raised about whether Direct Access is intended to 
improve access to care and population health or to reduce costs(2), and whether the movement is 
based on clinical need.(41) De tists  ha e epo ted o e s o e  patie t safet  u de  the Di e t 
A ess  i itiati e.(43) 
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Regulations outside the control of the GDC restricting DTs  scope of practice in general dental 
practice (e.g. needing a Practice Group Directive to allow prescribing of prescription-only 
medications and being able to prescribe but not report upon radiographs) were noted as a barrier to 
their contribution to the practice and their dependence on input from dentists. Both dentists and 
DTs in our case studies recommended changing these restrictions to maximise their contribution, 
freeing up dentist s time and allowing them to provide seamless patient care. Publications from USA 
and Australia also call for removing restrictions to accessing DTs to meet demands and increase 
access to underserved populations.(3, 55) Ward states that clinical governance needs to be 
reconfigured which brings the implementation challenges into sharp focus.(38) 
Alongside regulatory factors, intra and interpersonal factors influenced DTs role in practice. Lack of 
knowledge of DTs  role and their scope of practice were reported in the case studies and in 
international literature.(53, 68) We note that the influencing factors are not mutually-exclusive and 
that interactions may occur. For example, while a clear knowledge of DTs  scope of practice was an 
important factor in including a DT within the team,  if the business case were clearer, dentists may 
e oti ated to lea  o e a out the pote tial o t i utio  of DTs  oles i  p a ti e.(4) Again, 
educational support to increase clarity regarding the role of the DT and how to optimise it may be of 
benefit to practices.  
In Australia, non-metropolitan dentists, those working in multiple surgery practices and those 
considering expansion were more positive towards delegation.(52) Dutch literature also identified 
more positive towards delegation from dentists working in larger practices and those with a 
preventive treatment approach.(69) USA-based papers found younger dentists were more willing to 
delegate tasks than older dentists.(70) In our case studies, younger associates were reported to be 
less likely to refer work to DTs, being keen to build their own work. Equally, issues around UDAs and 
payment for DTs time were deciding factors. Internationally, attitudes towards the DTs  role were 
noted to influence the amount and type of work referred to them in practice.(71-73) USA-based 
literature found that the more tasks delegated to DTs, the more patients were seen in practice,(59) 
and there was higher productivity.(74) 
The literature and case studies that we have presented here both reported that carrying out a 
variety of tasks and feeling valued by the dentist lead to increased DT job satisfaction. 
Internationally, lack of job satisfaction arising from poor salaries and frustration with the system(75) 
lead to DTs changing practices or leaving the profession(76). This has implications for the workforce 
and for p a ti es  business cases – high turnover of staff has implications for stable teamwork and 
therefore patient care, and replacing and retraining lost staff is costly and takes time away from the 
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practice. There is a clear need for support for practices on the use of teamwork in dental practices. 
There is an increased focus on preventive work in the UK(77-79), and, in Wales and England, 
proposed new models of funding provide promising opportunities for DTs.(80-82) Changing 
professional attitudes and roles may be equally challenging for some, but a teamwork approach to 
patient-centred oral care will help maintain dental professional standards(1) and meet patient 
needs. Drawing upon the literature review and case study data and refined following repeated 
consultations with professionals from the wider sphere of dentistry (government and policy, NHS 
contracts, practitioners, educators) we have developed materials to help with this process. Based on 
a the Maturity Matrix Dentistry (MMD)(83), our Skills-Optimisation Self-Evaluation Toolkit 
(SOSET)(84) is a tutor-facilitated whole team self-evaluation process which is being offered by The 
Dental Postgraduate Section, Health Education and Improvement Wales (formerly Wales Deanery) 
as an in-p a ti e lu h a d lea  e e ise. The toolkit allows the whole dental team to critically 
review how they address skill-mix in delivery of patient-centred oral healthcare in their practice 
agai st do ai s  (Belief in teamwork; Delegation within the team; Team communication; Training; 
Patie ts  ie s o  tea ork; “taffi g a d team management; Premises and equipment (84)) (and 
associated criteria) and identify priority areas for improvement.  
Conclusion 
The issues around funding and payment, policy, and understanding and valuing the role of the DT 
are international concerns, inherent in some form in many dental services worldwide. Through 
training and support, dental teams and dentists in particular can enhance their understanding of 
DTs  role and develop practical processes to facilitate their contribution to patient-centred oral 
healthcare in general dental practice. Our case studies suggest that making a workable business case 
was a significant influencing factor in employment of DTs. We acknowledge that this is a major 
concern for practices that must operate both as businesses and healthcare providers. Policy chance 
is vital, until funding and regulations ally with DTs scope of practice there will continue to be barriers 
to full use of their role within the NHS. However, while amended contracts are being piloted, dental 
teams can be assisted to develop practice-specific ways to optimise the DT role within the current 
system. The literature and explored experiences of those working in general dental practices in 
Wales suggest a place for an educational intervention to address issues impeding DTs role in practice 
and to enhance all forms of teamwork.   
 
Declaration of interests 
17 
 
The project was funded by Health and Care Research Wales. The authors have no conflict of interest 
to declare. 
 
References 
1. Gallagher JE, Wilson NHF. The future dental workforce? British Dental Journal. 
2009;206(4):195-9. 
2. Turner S, Tripathee S, MacGillivray S. Direct access to DCPs: what are the potential risks and 
benefits? British Dental Journal. 2013;215(11):577-82. 
3. Brocklehurst P, Macey R. Skill-mix in preventive dental practice - will it help address need in 
the future? BMC oral health. 2015;15 Suppl 1:S10-S. 
4. Bullock A, Firmstone V. A professional challenge: the development of skill-mix in UK primary 
care dentistry. Health services management research : an official journal of the Association of 
University Programs in Health Administration / HSMC, AUPHA. 2011;24(4):190-5. 
5. Macey R, Glenny AM, Brocklehurst P. Feasibility study: assessing the efficacy and social 
acceptability of using dental hygienist-therapists as front-line clinicians. British Dental Journal. 
2016;221(11):717-21. 
6. Harper P, Kleinman E, Gallagher J, Knight V. Cost-effective workforce planning: Optimising 
the dental team skill-mix for England. Journal of Enterprise Information Management. 
2013;26(1):91-108. 
7. Brocklehurst P, Tickle M. The policy context for skill mix in the National Health Service in the 
United Kingdom. British Dental Journal. 2011;211(6):265-9. 
8. Bagnell S. DCP practice in the International context. Dental Health. 2012;51(6):6-9 4p. 
9. Gallagher JL, Wright DA. General dental practitioners' knowledge of and attitudes towards 
the employment of dental therapists in general practice. British Dental Journal. 2003;194(1):37-41. 
10. Nuffield Foundation. The education and training of personnel auxiliary to dentistry. London: 
The Nuffield Foundation; 1993. 
11. General Dental Council. Scope of practice. September 2013. London: General Dental Council; 
2013. 
12. Wanyonyi KL, Radford DR, Harper PR, Gallagher JE. Alternative scenarios: harnessing mid-
level providers and evidence-based practice in primary dental care in England through operational 
research. Human Resources for Health. 2015;13(78):1-12. 
13. General Dental Council. Guidance on Direct Access. 2013. 
14. Allen M. Using prudent healthcare principles to develop even better primary care dental 
services 2014 [Available from: http://www.prudenthealthcare.org.uk/wp-
content/uploads/2015/02/Primary-Dental-Care-Using-prudent-healthcare-principles-to-develop-
even-better-primary-care-dental-services.pdf. 
15. NHS Wales/Wales Government. Making Prudent Healthcare Happen 2014 [Available from: 
http://www.prudenthealthcare.org.uk/. 
16. Welsh Government. Agenda Supplement - Health, Social Care and Sport Committee. 
Dentistry in Wales: Consultation responses.; 2018. 
17. Evans C, Chestnutt IG, Chadwick BL. The potential for delegation of clinical care in general 
dental practice. British Dental Journal. 2007;203(12):695-9. 
18. Macey R, Glenny A, Walsh T, Tickle M, Worthington H, Ashley J, et al. The Efficacy of 
Screening for Common Dental Diseases by Hygiene-Therapists: A Diagnostic Test Accuracy Study. 
Journal of Dental Research. 2015;94(3):70S-8S. 
19. Williams DM, Medina J, Wright D, Jones K, Gallagher JE. A review of effective methods of 
delivery of care: skill-mix and service transfer to primary care settings. Primary dental care : journal 
of the Faculty of General Dental Practitioners (UK). 2010;17(2):53-60. 
18 
 
20. Richards D. Skill-mix and service transfer to primary care settings. Evidence-based dentistry. 
2011;12(2):51. 
21. Barnes E, Bullock A, Cowpe J, Moons K, Warren W, Hannington D, et al. General dental 
practices with and without a dental therapist: a survey of appointment activities and patient 
satisfaction with their care. British Dental Journal. 2018;225:53. 
22. Gibbons DE, Corrigan M, Newton JT. The working practices and job satisfaction of dental 
therapists: Findings of a national survey. British Dental Journal. 2000;189(8):435-8. 
23. Harris R, Burnside G. The role of dental therapists working in four personal dental service 
pilots: type of patients seen, work undertaken and cost-effectiveness within the context of the 
dental practice. British Dental Journal. 2004;197(8):491-6. 
24. Jones G, Evans C, Hunter L. A survey of the workload of dental therapists/hygienist-
therapists employed in primary care settings. British Dental Journal. 2008;204(3):E5. 
25. Pawson R, Tilley N. Realistic Evaluation. London: Sage; 1997. 
26. Greenhalgh T, Macfarlane F, Steed L, Walton R. What works for whom in pharmacist-led 
smoking cessation support: realist review. BMC Medicine. 2016;14(1):209. 
27. Papoutsi C, Mattick K, Pearson M, Brennan N, Briscoe S, Wong G. Social and professional 
influences on antimicrobial prescribing for doctors-in-training: a realist review. J Antimicrob 
Chemother. 2017;72(9):2418-30. 
28. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review - a new method of systematic 
review designed for complex policy interventions. Journal of Health Services Research & Policy. 
2005;10(1_suppl):21-34. 
29. Rycroft-Malone J, Fontenla M, Bick D, Seers K. A realistic evaluation: the case of protocol-
based care. Implementation Science. 2010;5(1):38. 
30. Kirsh SR, Aron DC, Johnson KD, Santurri LE, Stevenson LD, Jones KR, et al. A realist review of 
shared medical appointments: How, for whom, and under what circumstances do they work? BMC 
Health Serv Res. 2017;17(1):113. 
31. Pawson R. Evidence-based policy: a realist perspective. London: Sage; 2006. 
32. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review–a new method of systematic 
review designed for complex policy interventions. Journal of Health Services Research & Policy. 
2005;10 (Suppl 1):21–34. 
33. Emmel N, Greenhalgh J, Manzano A, Monaghan M, Dalkin S, editors. Doing Realist Research. 
London: Sage; 2018. 
34. Williams L, Burton C, Rycroft-Malone J. What works: a realist evaluation case study of 
intermediaries in infection control practice. Journal of Advanced Nursing. 2013;69(4):915-26. 
35. Wong G, Greenhalgh T, Westhorp G, Pawson R. Realist methods in medical education 
research: what are they and what can they contribute? Medical Education. 2012;46(1):89-96. 
36. The National Health Service (General Dental Services Contracts) Regulations 2005, (2005). 
37. Manzano A. The craft of interviewing in realist evaluation. Evaluation and Program Planning. 
2016;22(3):342-60. 
38. Ward P. The changing skill mix - experiences on the introduction of the dental therapist into 
general dental practice. British Dental Journal. 2006;200(4):193-7. 
39. Sandom F. Is regulation hampering direct access? BDJ Team. 2017;4:17031. 
40. Brocklehurst PR, Tickle M. Is skill mix profitable in the current NHS dental contract in 
England? British Dental Journal. 2011;210(7):303-8. 
41. Brocklehurst P, Mertz B, Jerkovic-Cosi  K, Little ood A, Ti kle M, Je ko ić-Ćosić K. Di e t 
access to midlevel dental providers: an evidence synthesis. Journal of Public Health Dentistry. 
2014;74(4):326-35 10p. 
42. Innes NPT, Evans DJP. Evidence of improved access to dental care with direct access 
arrangements. Evidence-based dentistry. 2013;14(2):36-7. 
43. Ross M, Turner S. Direct access in the UK: what do dentists really think? British Dental 
Journal. 2015;218(11):641-7. 
19 
 
44. Turner S, Ross M. Direct access: how is it working? British Dental Journal. 2017;222(3):191-7. 
45. Harris RV, Sun N. Translation of remuneration arrangements into incentives to delegate to 
English dental therapists. Health Policy. 2012;104(3):253-9. 
46. Sun N, Harris RV. Models of practice organisation using dental therapists: English case 
studies. British Dental Journal. 2011;211(3):E6. 
47. Csikar JI, Bradley S, Williams SA, Godson JH, Rowbotham JS. Dental therapy in the United 
Kingdom: part 4. Teamwork - is it working for dental therapists? British Dental Journal. 
2009;207(11):529-36. 
48. Ross MK, Ibbetson RJ, Turner S. The acceptability of dually-qualified dental hygienist-
therapists to general dental practitioners in South-East Scotland. British Dental Journal. 
2007;202(3):E8. 
49. Jones G, Devalia R, Hunter L. Attitudes of general dental practitioners in Wales towards 
employing dental hygienist-therapists. British Dental Journal. 2007;203(9):E19. 
50. Ross M, Ibbetson R, Turner S. The acceptability of dually-qualified dental hygienist-therapists 
to general dental practitioners in South-East Scotland. British Dental Journal. 2007;202(3):online E8. 
51. Nilchian F, Rodd HD, Robinson PG. Influences on dentists' decisions to refer paediatric 
patients to dental hygienists and therapists for fissure sealants: a qualitative approach. British Dental 
Journal. 2009;207(7):E13. 
52. Kempster C, Luzzi L, Roberts-Thomson K. Australian dentists: Characteristics of those who 
employ or are willing to employ oral health therapists. Australian Dental Journal. 2015;60(2):154-62. 
53. Moffat S, Coates D. Attitudes of New Zealand dentists, dental specialists and dental students 
towards employing dual-trained Oral Health graduates. British Dental Journal. 2011;211(8):374-5. 
54. Williams SA, Bradley S, Godson JH, Csikar JI, Rowbotham JS. Dental therapy in the United 
Kingdom: Part 3. Financial aspects of current working practices. British Dental Journal. 
2009;207(10):477-83. 
55. Bonehill J. Direct access to dental treatment: understanding the pros and cons. Dental 
Nursing. 2013;9(9):528-31 4p. 
56. Turner S, Ross MK, Ibbetson RJ. Job satisfaction among dually qualified dental hygienist-
therapists in UK primary care: A structural model. British Dental Journal. 2011;210(4):E5. 
57. Sun N, Burnside G, Harris R. Patient satisfaction with care by dental therapists. British Dental 
Journal. 2010;208(5):E9. 
58. Dyer TA, Owens J, Robinson PG. The acceptability of care delegation in skill-mix: The salience 
of trust. Health Policy. 2014;117(2):170-8. 
59. Post JJ, Stoltenberg JL. Use of restorative procedures by allied dental health professionals in 
Minnesota. Journal of the American Dental Association. 2014;145(10):1044-50. 
60. Mathur MR, Singh A, Watt R. Addressing inequalities in oral health in India: need for skill mix 
in the dental workforce. Journal of family medicine and primary care. 2015;4(2):200-2. 
61. Yang T, Chen B, Wanchek T. Dental Therapists: A Solution to a Shortage of Dentists in 
Underserved Communities? J Public Health Reports. 2017;132(3):285-8. 
62. Wright JT, Graham F, Hayes C, Ismail AI, Noraian KW, Weyant RJ, et al. A systematic review 
of oral health outcomes produced by dental teams incorporating midlevel providers. Journal of the 
American Dental Association. 2013;144(1):75-91. 
63. Nash DA. Teamwork. Kentucky dental journal. 1993;45(4):11-9, . 
64. Nash DA, Friedman JW, Mathu-Muju KR, Robinson PG, Satur J, Moffat S, et al. A review of 
the global literature on dental therapists. Community Dentistry and Oral Epidemiology. 
2014;42(1):1-10. 
65. Godson JH, Williams SA, Csikar JI, Bradley S, Rowbotham JS. Dental therapy in the United 
Kingdom: Part 2. A survey of reported working practices. British Dental Journal. 2009;207(9):417-23. 
66. Abbott A. The System of Professions: An Essay on the Division of Expert Labor. Chicago: 
University of Chicago Press; 1988. 
20 
 
67. Ast u  B. “o e efle tio s o  Pa so s s ie e of e aluatio : A ealist a ifesto. 
Evaluation. 2013;19(4):383–401. 
68. Farghaly MM, Lang WP, Woolfolk MW, Faja BW, Ziemiecki TL, Pritzel SJ. Factors associated 
with fissure sealant delegation: dentist characteristics and office staffing patterns. Journal of Public 
Health Dentistry. 1993;53(4):246-52. 
69. Bruers JJM, van Rossum G, Felling AJA, Truin GJ, van't Hof MA. Business orientation and the 
willingness to distribute dental tasks of Dutch dentists. International Dental Journal. 2003;53(4):255-
63. 
70. Cooper MD. A survey of expanded duties usage in Indiana: a pilot study. Journal of Dental 
Hygiene. 1993;67(5):249-56. 
71. Nor N, Murat NA, Yusof ZYM, Gamboa ABO. Senior dentists' perceptions of dental therapists' 
roles and education needs in Malaysia. International Journal of Dental Hygiene. 2013;11(4):280-6. 
72. Bolin KA. Assessment of treatment provided by dental health aide therapists in Alaska A pilot 
study. Journal of the American Dental Association. 2008;139(11):1530-5. 
73. Darling BG, Kanellis MJ, McKernan SC, Damiano PC. Potential utilization of expanded 
function dental auxiliaries to place restoratives. Journal of Public Health Dentistry. 2015;75(2):163-8. 
74. Beazoglou TJ, Chen L, Lazar VF, Brown LJ, Ray SC, Heffley DR, et al. Expanded Function Allied 
Dental Personnel and Dental Practice Productivity and Efficiency. Journal of Dental Education. 
2012;76(8):1054-60. 
75. Singh PK. Job satisfaction among dental therapists in South Africa. Journal of Public Health 
Dentistry. 2014;74(1):28-33. 
76. Kruger E, Smith K, Tennant M. Non-working dental therapists: Opportunities to ameliorate 
workforce shortages. Australian Dental Journal. 2007;52(1):22-5. 
77. Scottish Government. Oral Health Improvement Plan. 2018. 
78. Welsh Government. A Healthier Wales: our Plan for Health and Social Care. The oral health 
and dental services response. Cardiff: Welsh Government; 2018. 
79. Public Health England. Delivering better oral health: an evidence-based toolkit for 
prevention. Department of Health; 2017. 
80. Department of Health. Dental contract reform: Engagement. London: Department of Health, 
; 2014. 
81. Department of Health. Dental contract reform. Overview document. 2015. 
82. Welsh Government. Taking Oral Health Improvement and Dental Services Forward in Wales. 
http://gov.wales/docs/phhs/publications/170328oralhealthen.pdf; 2017. 
83. Barnes E, Howells E, Marshall K, Bullock A, Cowpe J, Thomas H. Development of the Maturity 
Matrix Dentistry (MMD): a primary care dental team tool. British Dental Journal. 2012;212(12):583-
7. 
84. Bullock A, Barnes E, Moons K, Chestnutt I, Cowpe J. Skill-mix in the dental team: future 
directions and support mechanisms. Dental Health- The Journal of the British Society of Dental 
Hygiene and Therapy. 2018;57 29-31. 
 
